Interaction of chemical probes with sarcoplasmic reticulum membranes.
The labelling of the sarcoplasmic reticulum membranes by the chemical probes, trinitrobenzenesulfonate (TNBS) and fluorodinitrobenzene (FDNB) has been investigated. The incorporation of TNBS, but not of FDNB, depends on the binding of Ca2+ or Mg2+ to the membranes. The labelling of lipids and of the various reticulum proteins by TNBS is increased by those agents, but the effect is not uniform for all membrane proteins. The Ca2+ -ATPase contributes only 2.2% for the total labelling of the sarcoplasmic reticulum proteins, whereas the proteins of molecular weight 90 000 and 30 000 contribute about 34 and 56%, respectively. However, the Ca2+-ATPase isolated from the membrane reacts with an amount of TNBS 5-fold higher than that which reacts with the enzyme in situ. Both probes, TNBS and FDNB, inhibit the Ca2+-ATPase activity and the Ca2+ uptake by sarcoplasmic reticulum, whereas the Mg2+-ATPase remains unaffected. The results indicate that FDNB is maximally incorporated into the sarcoplasmic reticulum membrane, whereas only some of the membrane amino groups are accessible to TNBS in the absence of Ca2+, Mg2+ or ATP which, when present, make additional amino groups available to TNBS. The highest degree of TNBS incorporation takes place into proteins, other than the ATPase, but sufficient reaction occurs with the enzyme to inhibit its activity.